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[57] ABSTRACT 
A borderless master slice semiconductor device is dis 
closed which comprises a plurality of ?rst conduction 
type well regions arranged in a matrix type on the 
whole face of a second conduction type wafer; a plural 
ity of second conduction type MOS transistor groups; a 
plurality of ?rst conduction type diffusion regions ar 
ranged alterntely with the said second conduction type 
MOS transistor groups on the same row; a plurality of 
?rst conduction type MOS transistor groups arranged 
in a row direction facing opposingly with said second 
conduction type MOS transistor groups; and a plurality 
of second conduction type diffusion regions arranged 
alternately with said ?rst conduction type MOS transis 
tor groups on the same row. The device of the present 
invention thus constituted will bring the result that the 
master chip can be designed arbitrarily upon to the 
optimum size correspondingly with customer’s order 
and that the production process can be singularized and 
the product control can be simpli?ed. 

7 Claims, 3 Drawing Sheets 



US, Patent Jul.17, 1990 4 Sheet 1 013 4,942,447 

F l G .1 (Prior Ari’) 

,Aizzrzaak 1 
z\/E2E3E2@@@\/ a/mzmagg 

1. @@@@mar 
@@@@@@ 
.‘qgmimzy’ 

F|G.2 (Prior Art) 

EIEJEI~~~~~~CJDEI 2 

5 5/ 
3*’5 I 

U Era-7 

UEJI'J ~~UUD 



US. Patent Jul. 17, 1990 Sheet 2 of3 4,942,447 



US. Patent Jul. 17,‘ 1990 Sheet 3 of3 4,942,447 ' 

4 

4 

20 



4,942,447 
1 

BORDERLESS MASTER SLICE CMOS DEVICE 

FIELD OF THE INVENTION 

The present invention relates to a master slice semi 
conductor device, and particularly to a borderless mas 
ter slice semiconductor device in which independent 
basic cell structures are formed throughout the whole 
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area of the wafer in order to allow the size of the master 10 
chip to be arbitrarily decided. 

BACKGROUND OF THE INVENTION 

Generally, a master slice or gate array semiconductor 
device is arranged such that basic elements such as 
transistors and the like are arranged in a regular pattern 
on a master chip of a certain size, so that the customiz 
ing can be carried out by adding the wiring process. 
A conventional gate array master chip 2 as shown in 

FIG. 2 which generally includes an internal logic cir 
cuit formation region 3 comprising a central cell array 
region 5 and a peripheral input/output cell region 6; and 
a bonding pad formation region 4 containing a plurality 
of bonding pads 7 around the input/ output cell region 6, 
wherein the size of the master chip 2 has been normal 
ized to a ?xed level. 
However, the size or area of the master chip is deter 

mined by the number of gates contained therein, and 
therefore a supplier of semiconductor devices manufac 
tures and prepares different master wafers according to 
the number of gates in conformity with customer de 
mand. 

In turn, semiconductor devices are fabricated 
through the wiring process in gate arrays of a size the 
same as or larger than those required for the speci?c 
customized products. 

Thus, conventional gate arrays are standardized, and 
therefore, designing to optimum chip size is too dif?cult 
for meeting customer demand. Additionally, a further 
disadvantage is that the production and the product 
control must be implemented for each size separately. 
Further, because only the limited gates provided in the 
standardized chip can be used, freedom of circuitry 
design is reduced. 

SUMMARY OF THE INVENTION 

With the foregoing in mind, it is an object of the 
present invention to overcome the foregoing disadvan 
tages of conventional technology. 

It is another object of the present invention to pro 
vide a borderless master slice semiconductor device in 
which the master chip size can be arbitrarily designed 
up to a desired size correspondingly to customer de 
mand. 

It is another object of the present invention to pro 
vide a borderless master slice semiconductor device in 
which the production process and the product control 
of master chips of various sizes is simpli?ed. 
A borderless master slice according to the present 

invention comprises a plurality of ?rst conduction type 
independent well regions arranged in a row direction on 
the whole area of a semiconductor wafer, and a plural 
ity of second intermediate regions arranged in a row 
direction between adjacent independent well regions. 
In the ?rst conduction independent well regions are 
arranged a plurality of second conduction type MOS 
transistor groups in a row direction, and ?rst conduc 
tion type diffusion regions are disposed at the opposite 
sides of the respective second conduction type MOS 
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2 
transistor groups. Further, the second conduction type 
intermediate regions include a plurality of ?rst conduc 
tion type MOS transistor groups aligned in a row direc 
tion in correspondence to the second conduction type 
MOS transistor groups. At the opposite sides of the 
respective ?rst conduction type MOS transistor groups, 
a plurality of second conduction type diffusion regions 
are formed. ' 

At least two different type transistor groups and some 
diffusion regions within the respective independent well 
regions and the respective intermediate regions dis 
posed on the whole area of the wafer in a matrix pattern 
constitute an independent basic cell, and thus, the main 
groups of transistors for constituting a master chip will 
be electrically stable even if some transistor regions are 
shared along scribing lines during a ?nal wafer separa 
tion process. 

Therefore, in accordance with the present invention, 
the addition of programmable layers through a multi 
wiring process onto the above wafer containing a plu 
rality of basic cells with no setting of scribing lines to 
realize a speci?c applied circuit enables the size of the 
master chip to be freely determined to any desired level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the pres 
ent invention will become more apparent by describing 
in detail the preferred embodiment of the present inven 
tion with reference to the attached drawings in which: 
FIG. 1 is a plan view of a conventional gate array 

wafer; 
FIG. 2 illustrates an enlarged detail view of the con 

ventional gate array master chip; 
FIG. 3 is a plan view of the gate array master wafer 

according to the present invention; 

3, 
FIG. 5 is a plan view of the gate array master wafer 

showing a state after the formation of the master chip 
according to the present invention; and 
FIG. 6 is an enlarged plan view of portion S of FIG. 

5. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

FIG. 3 is a plan view of the gate array master wafer 
1 according to the present invention, and FIG. 4 is an 
enlarged plan view of portion A of FIG. 3. Reference 
numeral 10 in FIG. 4 indicates the basic cell of the 
CMOS type gate array according to the present inven 
tion, which includes and independent well region 20 
and an intermediate region 30 disposed between the 
independent well region 20 and another independent 
well region of the adjacent basic cell located in the 
column direction. 
The independent well region 20 is composed of a 

conductive material (herein referred to “a ?rst conduc 
tive material”) different from a material of a semicon 
ductor wafer (herein referred to “a second conductive 
material”), and is formed either by doping a p-type 
impurity into an n-type'semiconductor wafer, or by 
doping an n-type impurity into a p-type semiconductor 
wafer. In the p-type well region, at least two groups of 
n-channel MOS transistors 21 are provided in a row 
direction. 
A group of the n-channel MOS transistors groups 21 

consists of a pair of n-channel MOS transistors which 

FIG. 4 is an enlarged plan view of portion A of FIG._ 
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are provided with two current paths connected in series 
and two gate terminals arranged in parallel to each 
other in a row direction. The pair of the n-channel 
MOST transistors 21 are laid out in the form of a ?rst 
n+ type region—a ?rst silicon gate terminal—a second 
n+ type region—a second silicon gate terminal—-a third 
n+ type region. The second n+ type region serves as the 
drain region for one of the two n-channel MOS transis 
tors, and at the same time, serves as the source region 
for the other one of the two n-channel MOS transistors. 
Further, the p-type well region 20 includes the p+ type 
diffusion regions 22 disposed at the opposite sides of the 
respective n-channel MOS transistor groups. 
As mentioned above, the intermediate region 30 is 

provided between the independent well regions which 
are arranged on an n-type semiconductor wafer (or a 
p-type semiconductor wafer) in the column direction. 
In the case where the intermediate region 30 comprises 
n-type material, the region 30 includes at least two 
groups of the p-channel MOS transistors disposed in the 
direction of the row, in such a manner that the p-chan 
nel MOS transistor groups 31 should opposingly face at 
least two groups of the n-channel MOS transistors 21 
within the independent well region 20. 
A group of the p-channel MOS transistors 31 com 

prises a pair of p-channel MOS transistors having two 
current paths connected in series and two gate terminals 
arranged in parallel to each other in a row direction, 
and the p-channel MOS transistor groups 31 are also 
arranged in the form of a ?rst p+ type region—a ?rst 
silicon gate terminal—a second p+ type region—a 
second silicon gate terminal-a third p+ type region. 
The second p+ type region serves as the drain region 
for one of the two p-channel MOS transistors, and at the 
same time, serves as the source region for the other one 
of the two p-channel MOS transistors. Further, the 
intermediate region 30 includes three n+ type diffusion 
regions 32. These n+ type diffusion regions 32 are dis 
posed at the opposite sides of the respective p-channel 
MOS transistor groups. The n+ type and p+ type diffu 
sion regions 22 and 32 are used to make the potentials of 
the substrates within the well region 20 and the interme 
diate region 30 at ?xed levels to prevent the latch-up 
phenomenon inherent in CMOS integrated circuits. 
The basic cell 10 arranged as described above forms 

a pair of CMOS transistors, each of which has a group 
of n-channel MOS transistors 21 in the well region 20 
and a group of p-channel MOS transistors 31 in the 
intermediate region 30 correspondingly located in a 
column. The basic cell 10 is also used to design an input 
/output protection circuit installed between bonding 
pads and internal logic circuits. 
Moreover, as described above, because a basic cell 10 

according to the present invention is designed to have a 
plurality of CMOS transistors therein, even though any 
CMOS transistor becomes faulty during the fabricating 
process, the remaining CMOS transistors may still be 
utilized, resulting in the enhancement of products yield. 
By means of the metal-wiring process based on a 

multilayer wiring technique, master chips are formed on 
' the master wafer of the present invention, on which the 
basic cells 10 are formed over the whole area in a matix 
pattern as shown in FIG. 4. On the wafer, the master 
chips of FIG. 5 are formed by adding the formation of 
programmable layers, i.e., the multilayer wiring steps 
of: forming of contact holes; forming metal wiring of 
the ?rst layer; forming of vertical vias; forming metal 
wiring of the second layer; and forming bonding pads. 
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4. 
The master chips include internal logic circuits installed 
by the central basic cell array, input/output protection 
circuits realized by the unused basic cells of the periph 
eral portion of the internal logic circuits, and bonding 
pads established on the basic cells remaining around the 
input/ output protection circuits. 
To obtain the ?nal master chips from the wafer, the 

unused basic cell portions around the region of the 
bonding pads 40, as shown in FIG. 6, are cut off by 
scribe line 50, but no electrical disorder will be gener 
ated because the respective basic cells are indepen 
dently formed. 
As described above, according to the present inven 

tion, independent basic cells are formed on the whole 
area of the wafer in a matrix pattern, and the sizes of 
chips for speci?c purposes are adaptively fabricated 
through the use of the multilayer wiring technique 
based on the customer’s order. Therefore, the size of the 
chips can be optimized, and miniaturization of the chips 
is made possible. Further, the usable number of gates is 
not limited in designing the circuit, and therefore, arbi 
trariness is allowed in designing the circuit. According 
to the present invention, the supplier can produce the 
desired master wafers through the use of only a set of 
masks, and manage their production together regardless 
of the size of master chips, removing the conventional 
requirements that the gate arrays have to be produced 
in units of the same number of gates and that the pro 
duction of gate arrays have to be managed separately 
for each different kind. 
The present invention was described based on the 

preferred embodiment in the above, but it should be 
understood that the scope of the present invention will 
not be limited to the embodiment. For example, a wir 
ing region can be provided separately in the intermedi 
ate region. 
What is claimed: 
1. A borderless master slice semiconductor device, 

comprising: . 

a plurality of ?rst conduction type independent well 
regions arranged on the whole area of a second 
conduction type semiconductor wafer in a row 
direction; 

a plurality of second conduction type MOS transistor 
groups arranged in a row direction within said ?rst 
conduction type independent well regions, each of 
said second conduction type MOS transistor 
groups having respectively current paths con 
nected in series and gate terminals arranged in 
parallel in a row direction; 

a plurality of ?rst conduction type diffusion regions 
arranged at the opposite sides of said second con 
duction type MOS transistor groups in a line; 

a plurality of second conduction type intermediate 
regions disposed between said adjacent ?rst con 
duction type independent well regions arranged in 
a column direction; 

a plurality of ?rst conduction type MOS transistor 
groups arranged in a row direction within said 
second conduction type intermediate regions in 
correspondence to said second conduction type 
MOS transistor groups within said ?rst conduction 
type independent well regions, each of said ?rst 
conduction type MOS transistor groups having 
current paths connected in a series and gate termi 
nals arranged in parallel in a row direction; and 
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a plurality of second conduction type diffusion re 
gions arranged at the opposite sides of said ?rst 
conduction type MOS transistor groups in a line. 

2. The borderless master slice semiconductor device 
according to claim 1, wherein a plurality of the master 
chips are formed through a multilayer wiring processes 
including, forming contact holes, forming ?rst layer 
metal wiring, forming vertical vias, forming second 
layer metal wiring, and forming bonding pads. 

3. The borderless master slice semiconductor device 
according to claim 1, wherein two groups of said ?rst 
conduction type and said second conduction type tran 
sistors are provided respectively in said ?rst conduction 
type well region and in said intermediate region estab 
lish a basic cell. 

4. The borderless master slice semiconductor device 
according to claim 1, wherein at least one of said ?rst 
conduction transistor groups and one of said second 
conduction transistor groups are provided to implement 
an internal logic circuit of master chips. 

5. The borderless master slice semiconductor device 
according to claim 1, wherein at least one of said ?rst 
conduction transistor groups and one of said second 
conduction transistor groups are provided to implement 
an input/output protection circuit. 
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6 
6. The borderless master slice semiconductor device 

according to claim 1, 3, 4 or 5, wherein said second 
conduction type semiconductor wafer and said second 
conduction type immediate regions consist of n-type 
semiconductors, and said ?rst conduction type well 
regions consist of p-type semiconductors, a plurality of 
said second conduction type MOS transistor groups 
consist of n-channel MOS transistors, a plurality of said 
?rst conduction type diffusion regions consist of p+ 
type semiconductors, said ?rst conduction type transis 
tor groups consist of p-channel MOS transistors, and a 
plurality of said second conduction type diffusion re 
gions consist of n+ type semiconductors. 

7. The borderless master slice semiconductor device 
according to claim 1, 3, 4 or 5, wherein said second 
conduction type semiconductor wafer and said second 
conduction type immediate regions consist of p-type 
semiconductors, and said ?rst conduction type well 
regions consist of n-type semiconductors, a plurality of 
said second conduction type MOS Transistor groups 
consist of p-channel MOS transistors, a plurality of said 
?rst conduction type diffusion regions consist of n+ 
type semiconductors, said ?rst conduction type transis 
tor groups consist of n-channel MOS transistors, and a 
plurality of said second conduction type diffusion re 
gions consist of p+ type semiconductors. 
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